Abstract-This study examined the effect of ferric iron inherent in mixing water on the compressive strength of concrete. Portland Limestone Cement was considered in the production of the 150mm concrete cube samples. Dirt free river sand and crushed stone with maximum size of 14mm was used as fine and coarse aggregate respectively. The water samples used for the study were sourced from the following locations as stated: Sample 1: Niger Delta University Portable water at Niger Delta University Campus, Wilberforce Island (labelled P1). Sample2: Raw water from borehole at Niger Delta University Campus, Wilberforce Island and allowed to oxidized about 3 hours. Sample 3: Raw water from borehole at Amassoma in southern Ijaw Local Area, Bayelsa state and allowed to oxidized for about 3 hours. Sample 4: Oxidized water from Ogobiri in Sagbama Local Area, Bayelsa state. Sample 5: Oxidized water from Azikoro in Yenagoa Local Area, Bayelsa state. 150mm x 150mm concrete cubes samples were prepared with the various water samples stated above. A mix ratio of 1:11/2:3 was used for this experimental study. The samples were cured in accordance with BS EN 12390-2. Compressive strength values were determined for all specimens by means of a compression testing machine. Samples were tested to failure at 7, 14, 21 and 28days. The  concrete compressive strengths test results for 7, 14, 21, and 28  days for sample 1 was 24.22 N/mm2, 27.63 N/mm2, 34.04  N/mm2 and 34.59N/mm2. For sample 2 was 18.79 N/mm2,  23.55 N/mm2, 27.30 N/mm2 and 28.59N/mm2, for sample 3 was  21.12 N/mm2, 22.81 N/mm2, 25.19 N/mm2 and 26.56N/mm2,  for sample 4 was 19.80N/mm2, 22.71N/mm2, 26.80N/mm2 and  27.40N/mm2and for sample was 20.89N/mm2, 21.88 N/mm2,  26.20 N/mm2 and 27.30N/mm2respectively . The test results, show a noticeable decrease in compressive strength of concrete cubes cast with water that contained ferric iron when compared with water free from ferric iron. It was concluded that Ferric iron as impurities in mixing water have significant effect on the strength of concrete.
I. INTRODUCTION
Concrete is one of the most durable construction materials, which constitutes Portland Lime Stone cement, fine and coarse aggregates, water, and chemical admixtures. Concrete sets and hardens when mixed with water because of chemical process known as hydration. The reaction between water and cement causes bonding of fine and coarse aggregates together, thereby creating a stone-like material. The principal considerations on the quality of Published on August 23, 2019. Authors are with the Department of Civil Engineering, Niger Delta University, Wilberforce Island, Nigeria mixing water are related to performance in fresh as well as harden state [5] . The quality of the water plays a significant part in the production of concrete. Impurities in water could affect the setting of the cement and may negatively influence the durability of the concrete as well. The chemical elements existing in water can strongly partake in the chemical reactions and consequently influence the setting, hardening and strength development of concrete. The appropriateness of water can be known from previous researched to performance limits such as compressive strength and durability test.
Lea, [3] stated that, pure water decomposes the set cement compounds, by liquefying the lime and alumina as of cement. This accomplishment of discharge is ongoing and then after slows down till the water is able to pass incessantly through the mass of concrete. Water which are acidic due to the occurrences of uncombined carbon dioxide, of organic or inorganic acids, are more hostile in their deed, the amount and rate of attack upsurges as the acidity intensifies. On the whole, acid solutions which attack concrete by dissolving part of the cement do not cause any expansion, but increasingly weaken the material by elimination of cementing elements establishing soft and syrupy mass. Paulo and Mehta [6] identified that, any water with pH value less than 12.5 may be assertive in their deed due to, a reduction of the alkalinity of the pore fluid and would, ultimately lead to removal of the cementitious material.
IS 3025 suggested that, testing of water play a key role in regulatory the quality of cement concrete work. Methodical testing of the water aids to attain higher proficiency of cement concrete and better assurance of the working in respect to both durability and strength. Water is liable to being changed owing to physical, chemical or biological reactions that could take place amongst at the time of sampling and analyzing. Hence it is necessary to test water before used for cement concrete production.
Stefanou and Larsinos [7] , carried out an experiment, to research the quantity of mixing water as a function of setting time of concrete. The investigation was performed as per ASTM C-403-70. Four mixes were made; all measurements were kept constant with the exception of water which was increased by 15 kg for initial three mixes, for preceding mix the interval was 20 kg. The outcome showed that, increase in water prolongs the setting time correspondingly at the beginning and completion of setting time by a constant difference of 20-30 min. for every single 15 kg of water added.
Madhusudana et. al. [4] , have examined the effect of lead 
II. EXPERIMENTAL PROGRAMME

A. Materials
Portland Limestone Cement (PLC) according to BS EN 197-1 [2] was considered in the production of the 150mm concrete cube samples. Dirt free river sand and crushed stone with maximum size of 14mm was used as fine and coarse aggregate respectively as specified by BS EN 932 [1] . The water samples used for the study were sourced from the following locations as stated below: Samples preparation and testing 150mm x 150mm concrete cubes samples specified by BS EN 12390-2 were prepared with water that contains ferric iron and water that is free from ferric iron. A mix ratio of 1:1 1 /2:3 was used in this experimental study. The samples were cured in accordance with BS EN 12390-2. and were guarded against dehydration. Compressive strength values were determined for all specimens by means of a compression testing machine meeting the requirements of BS EN 12390-4 in accordance with BS EN 12390-3. Samples were tested to failure at 7, 14, 21 and 28 days.
The highest failure load sustained by each of the specimen was documented and the concrete compressive strength of the sample was computed 
III. RESULTS AND DISCUSSION
A. Results
B. Discussion
The concrete compressive strengths of cast cubes with water from different sources at different curing days are shown in Table I . Fig. 1 , Table II and Fig. 2 show the reduction in strength of compressive strength in percentage. When compared to the control sample 1, the average reduction in strength is 19.41% for all samples with sample 3 and sample 2 having the highest and lowest results with percentage deviation from the mean of 1% and 4% respectively. The content of ferric iron in the Bayelsa State area of the Niger Delta from researches [8] and [9] as presented in Table III and IV of the appendix ranges from 5.32 mg/l to 12.3 mg/l for untreated water and .005 mg/l to 0.3 mg/l for treated water as used in sample 1. All other parameters in the Table III and IV are very less than the requirements of World Health Organization (WHO) and Standard Organization of Nigeria (SON) for potable water required for mixing concrete. This justifies our concentration on ferric iron in this research.
IV. CONCLUSIONS
This investigation was carried out to evaluate the effect of ferric iron present in mixing water on compressive strength of concrete. The following conclusions are drawn based on the findings of the study:
Ferric iron presence in mixing water reduces the concrete comprehensive strengths. In the area of study, Ferric iron doses of 5.32 mg/l to 12.3 mg/l can reduce concrete comprehensive strengths by 19.41%. This reduction is very significant in economic sense when large volume of concrete is to be produced. The required/ designed strength will be missed if water with ferric iron content is used to produce concrete.
Since the available source of water in the study area are predominantly from the sources where samples 2,3,4 and 5 where obtained from, the concrete strength required for design should be factored by 0.806 (1-.194 ). 
APPENDIX
